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Abstract 
The objective of this study is to investigate the dynamics of total output of Japanese livestock sector caused by final demand 
changes. This study employs input – output analysis as a tool of analysis and two conditions in order to describe those changes. 
Those conditions are “whole sector change” and “pure change”. The results show that those conditions have different pattern. 
This study has similar suggestion to both conditions regarding import activity, namely the restriction of this is needed in order to 
increase the total output of Japanese livestock sector on future period. 
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1. Introduction 
Livestock plays an important role in human life. Many previous studies have investigated that importance. 
According to von Braun (2010), in developing countries, livestock is a major income source of the poor and 
especially of women. Kumar, Staal, Elumalai, and Singh (2007) mentioned that, on Northeastern region (NER) of 
India, the significant dependence on livestock as an alternative source of income observed. Bayer and Bayer (1992) 
argued that livestock has important role in maintaining the systems of smallholder livelihood. Moreover, the 
emphasis of the role of livestock sector in human live has described by Mahmood, Khalid, and Kouser (2009) on the 
following statements:  
 
The role of livestock sector in enhancing agricultural productivity is well recognized and its 
contribution to alleviate poverty in rural areas is enormous. It significantly contributes in the total 
supply of nutrients in food intake and increases the productivity of human labor… It implies that as 
income increases with the development process, demand of meat and livestock products will 
increase at a higher rate compared to all other products, except fruits. (p. 81-82) 
 
The study explores the impact of final demand changes to the total output of livestock sectors on future period, 
however, remains lack. That study is needed because better forecast related to livestock sectors will open the 
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opportunity in improving the outcome of those sectors. The consequence of that improvement is a rise of welfare of 
society. This study is conducted in order to fill the gap in that topic. 
The objective of this study is to investigate the dynamics of total output of livestock sector caused by final 
demand changes. In this study, we focus on livestock sector of Japan, one of developed country. In this study, we 
employ an input – output analysis as a tool of analysis. 
2. Literature Review 
2.1. Livestock of Japan 
Livestock industry’s products in Japan are limited to raw milk, hen eggs and livestock in a strict definition of the 
term. Therefore, dairy products or meat should not be included. A survey related to number of livestock began 
during the Meiji period. In the specific terms the survey was started in the period between 1868 and 1911. Since 
1970, the name of survey has been modified as the “Basic and Forecast Survey of Livestock” (Ministry of Internal 
Affairs and Communications, n.d.). 
2.2. Input – output analysis 
In basic form, an input – output model consists of a linear equations system which explains the industry’s product 
distribution throughout the economy. The term of interindustry analysis is used to mention input – output analysis 
because the basic purpose of this is to investigate the interdependence of industries in an economy (Miller & Blair, 
2009). 
3. Methodology 
The 2005 input – output table of Japan is used as a reference data. Before conducting the calculation, industry 
sectors in that table are aggregated. After that processes, sectors of industry of Japan change from 108 to 89 sectors. 
In that aggregated table, the livestock sector is a sector number 2. The scenarios of change of final demand used in 
this study, which come from export, import, and outside household’s consumption, are described in Table 1. In this 
study, t denotes initial period, 2005, while t+1 denotes future period. 
We then calculate the impacts of final demand changes to the total output of livestock sector of Japan on future 
period. The following equation is employed in that calculation. 
 
Xt+1 = (I-A)-1Yt+1    (1) 
 
Xt+1, (I-A)-1, and Yt+1 explain about the t+1 period total output of sectors, Leontief inverse, and t+1 period final 
demands matrices, respectively (Nazara, 2005). We use two conditions in order to describe the impact of final 
demand changes. Those are “whole sector change”, the situation which final demand changes appear in all industrial 
sectors of Japan, and “pure change”, the circumstance which the changes of final demand only appear in Japanese 
livestock sector. 
 
Table 1. The scenarios of final demand change 
 
  Scenario 
  1 2 3 
Final Demand The Change of Export The Change of Import The Change of Outside Households Consumption 
Export Rises 30% Constant Constant 
Import Constant Rises 30% Constant 
Outside Households Consumption Constant Constant Rises 30% 
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4. Result and analysis 
4.1. The impact of final demand changes (“whole sector change” condition) 
Figure 1 explains the comparison of total output of livestock sector of Japan for each scenario in “whole sector 
change” condition. Based on the information in that figure, scenario 3, the change of outside households 
consumption, has the biggest positive impact to the total output of this sector on future period. Similarly, scenario 1, 
change of export, has also positive impact but less than scenario 3. Contrarily, the negative impact to the total output 
of this sector on future period is given by scenario 2, import modification. 
The phenomenon appears in figure 1 indicates that upgrading the consumption of outside households is an 
effective way in increasing the total output of Japanese livestock sector on future period. On the other hand, import 
elevating is not smart way in increasing that sector’s total output on future period. Therefore, Japanese government 
should focus on consumption of outside households as a main consideration in increasing the total output of 
livestock sector. Besides that, as an effort in enhancing the total output of livestock sector, government of Japan 
should restrict the import activity for livestock products. 
The restriction of import activity for livestock products, however, requires further consideration since this 
activity itself is needed by Japan. In other words, this restriction has to be accompanied by other activities so the 
needs of livestock products in Japan remain fulfilled. Obviously, these activities should also attractive to outside 
households so their consumption related to livestock products increases. These activities can be detailed as follows. 
Firstly, Japanese government can do the enhancement of quality of domestic livestock products. Decreasing the 
amount of infected livestock is one example of this enhancement. This effort surely attractive for outside households 
since they evaluate that the livestock products can be safely consumed. Besides that, this effort also increase the 
attractiveness of local livestock products so consumers assess that the quality of domestic livestock products 
compete with livestock products which come from import. Second and third activities are to improve the quantity of 
local livestock products and to make price of these products compete with import ones, respectively. Improving the 
quantity of domestic livestock products is particularly necessary if the restriction of import activity related to 
livestock products would like to be realized. On the other hand, increasing the attractiveness of local livestock 
products through competitive price is needed in order to grab more consumers, especially outside households. 
The phenomenon seen in figure 1, however, comes from “whole sector change” condition. In other words, that 
phenomenon appears if other Japanese sectors, besides of livestock sector, also experience the treatments which 
available in scenarios. Therefore, condition, which the change is only available in Japanese livestock sector, “pure 




                  Figure 1. The comparison of total output of Japanese livestock sector for each scenario in “whole sector change” condition 
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4.2. The impact of final demand changes (“pure change” condition) 
As mentioned in previous sub-chapter, the analysis of condition, which the change is only available in livestock 
sector of Japan, is needed. That analysis will clearly show the impact of final demand changes to the total output of 
livestock sector of Japan, without affected by other sectors. Figure 2 appeared to explain that condition. 
Based on the information in figure 2, we can say that scenario 1, export change, has the biggest positive impact to 
the total output of Japanese livestock sector on future period in “pure change” condition. This phenomenon indicates 
that, in this condition, export activity has potency in increasing total output of livestock sector of Japan. Therefore, 
Japanese government should consider enhancement of export activity of livestock sector. 
Export activity is an activity, which has a connection with global competition. In order to compete in global 
competition, company and/or organization need high quality and competitive price of products. Those things are 
also needed by Japanese government in order to increase an export activity of livestock sector. 
Preventing livestock from diseases is one of activity in enhancing the quality of products of livestock sector. 
According to Barrett, More, Graham, O’Flaherty, Doherty, and Gunn (2011), Bovine Viral Diarrhoea (BVD) is one 
of the most significant infectious disease-affecting cattle that considered by farmers and veterinary surgeons. 
Therefore, Japanese government should prevent livestock from this disease in order to keep maintain the good 
quality of livestock products. 
The competitive price of products can be achieved by making efficient production process. Using this process, 
actually, the amount of cost can be reduced. The consequence of cost reduction is equal profit even though the price 
is decreased. The efficient production process in livestock sector can be accomplished by selecting wisely animal 
feed and vaccination. 
The results of “whole sector change” and “pure change” conditions, based on information in figures 1 and 2, 
show the different pattern. Former condition shows that scenario 3, the change of outside households consumption, 
has the biggest positive impact while the biggest impact scenario in latter condition is scenario 1, export change. 
Scenario 2, change of import, has a same result on both conditions. This phenomenon indicates that the restriction of 
import activity in livestock sector is needed in order to increase the total output of this sector on future period, no 
matter what the intended condition. 
 
 
                   
Figure 2. The comparison of total output of Japanese livestock sector for each scenario in “pure change” condition 
 
This difference pattern between both conditions, actually, shows the different point of view of those. In other 
words, though the main focus is livestock sector, those conditions have different side purpose. While “whole sector 
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change” condition would like to consider other sectors as well as those effects to the livestock sector, “pure change” 
condition has not same consideration. Therefore, concerning the desired condition is needed when making the 
improvement actions for livestock sector. In other words, those actions should be aligned with the expected 
condition. 
5. Conclusions and future research 
This study investigates the impact of final demand changes to the total output of livestock sector of Japan on 
future period. There are two conditions that describing those changes. Those are “whole sector change”, the 
situation which final demand changes appear in all industrial sectors of Japan, and “pure change”, the circumstance 
which the changes of final demand only appear in Japanese livestock sector. The results show that those conditions 
have different pattern. The former condition shows that the biggest positive impact to the total output of livestock 
sector of Japan on future period is owned by scenario 3, the change of outside households consumption, while in 
latter condition is scenario 1, export change. This study has similar suggestion to both conditions regarding import 
activity, namely the restriction of this is needed in order to increase the total output of Japanese livestock sector on 
future period. The difference pattern between both conditions, actually, shows the different point of view of those. 
Therefore, concerning the desired condition is needed when making the improvement actions for livestock sector. In 
other words, those actions should be aligned with the expected condition.  
The change of price of livestock sector’s products, however, is not discussed in this study. In input – output 
analysis, the price changes analysis will show the impact of value added sector modification to the sector’s price. In 
other words, that analysis is also important because that can describe more detail the dynamics of Japanese livestock 
sector. Therefore, the analysis of price change is a suggested further research from this study. Besides that, analysis 
of inputs related to livestock sector, which domestically produced, will be an interesting next study. This analysis 
will purely describe, from the point of view of livestock sector, the economic consequences on the domestic level of 
final demand changes. Furthermore, the comparison in international level related to the livestock sector, especially 
comparison among developing and developed countries will be an attracting further research. This international 
comparison will show the unique characteristics of that sector for each compared country. 
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